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&#^nKH(VSB) gjS StfAIHl o|#Sfe cjx|H TV£| S*|o|| ^°SA-|, s«| £aj g-*|o||-b 4VSB ^S?!! 

9-u|3K>h °h :ns^ °| ^s> fc o| e xHyoiiAife. sia|^ ^it^^l af-e 4 vsb as gj-N°s chio|e^# 3£*l~, 

^-iJ S-xNI-fe- H|E|b| s*g.7\SH #B[0|ai ffS7|S 4VSB ^?H|g-0^ ^Ajai c-J]0|£-;^h 4 VSB as H-^'r. 

3f 1 Bb|2| =sf ^Jfofl cchsh u|&|u| 5 W ,_4 s£fe 4211^ #£ho|-y SK*|, °H n^soii s|*j oj|^ 0 | £*- 

*Hyo||^-b M^ai^ j**^ SI s|-x| gM-°s.M|, SVSBMCJ £l*s| e^^^-g 4VSB2J 4?H£ ght^H-M *Hte # 

±\y\s\ h|o|h a!) beh°| g§ #^o)| a|£f cfl as«|2| ^« tfxiew. 

£ 2fe £ ia| 127H2I 8 VSB Y2.7|a| M2J M^E 

£ 3S £ 2S| 2| 8VSB ^±7|2| m^5- 

S. 4fe ^2H2| c|x|g TVa| 4=aj x^m uoj zp.M m sL^ 

E. 5fe £ 42| 127HH| 8 VSB ^27|£| 

£E 6S 5E 4£| *Hy #-M| 

£7f g ^o)| cc^ u.\x\% jys.\ #aj §x|a. fioj ^.ah 

£ 8S £ 7*1 4 VSB ^£7|2J gj oi|# ^ 

£ 9fe £ 7S| 4 VSB ^S7|*l ofl# M°l ^£ 

E 10S & Stgoil ntf c|x|U TVS| ^il Sgl ^£ #^£E 

£11§E 102| 4VSB 4MI M^E. 

E. 12-b £ 11cH|ah AtE||^ 2SJ e^a|^ cK>|cHzl!9 

£ 13-& £ 11 oil ah Ai.E||^ 4 oj uiEHu| ^*7|°| eajaj^ c^lolniS 
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71 : oi|o|Ei f«gaK>|X| 72 : t*±?\ 

73 : c-{|o|Ei cloj&jalhH 74 : 8V SB ¥27| 

75: 4VSB^27| 76,77 : ^ E| S ^! •M 

78 : nHISl tfSPI 79 : VSB «j27| 

80 : RF StPI 81 : ^£7| 

82 : =7| §J EK>I °j s^j=i 83 : § 1 3 

84 : #3*7| 85 : ^fi7| 

86 : 8V3B ^*7| 87 : 4VSB ^S.7\ 

88 : B£|#3|>M 89 : eflo|B| c|°lEia|tH 

90 : ^27| 91 : q|0|E-| E| eh Q d|-o| x\ 

92 : =;^u| t=t;±?\ 93 : #£>0|a| #S7| 

z'r ~=! of 

e o -/ —7—7 

* € VSB(vestigial side band) B=E o|S«^ c|x|8 TV2| #/^£J S*|o|| So|cK 

C|a|£ TV-fe- oh= l = n TV U| JUS" ffH s^a| gflAj.^ Stf feS 7^^*'£S t>| CD agt 0 | c^Htf s g 



013*: c|x||d TV-b d|^, ^, U&oj i-fScH^ SJ ora«KN fififf ^£!*HH aicj. oR°| 

= o|^a| xflu|^(Zenith)oi|AH *||eJ-^ £h#^j^cH(vSB) 8h*JS *HS|*K1 St* «|c|2 tt*o||fc. g 

«l(V==G)-&, £f^o)|fe #u| AC-3# xH^sm 2i°n=|, c|^= a ^ 0 | ijis 7|-£2| C|^#3|0| g^sf ?> 

0101, £-7| VSB i!2f S2SS# Wf, §4!°S ^-lol-EJlS. £j7|-b ^.7|j2| *cj|<*<s. *ia ^cfla* aj 4 

• 5>-i 2*1*1 a a tmsi ^D^x| ^°># a^sfe awoich 

a-*;. ob^ E( . qo^s DSB(Double Side Band)7|- cflq s#o| EoJx| = a *h« ^sfcHeHI A««fe SSB(Single 
Side =and)7^ m^£)21feci| VSBS tttt«MI =121=+. 

a=|ZL, d|x|S TV2| g^S #Sj°H=r a=JH ^sfo|oj^;(Grand Alliance ; GA)o||Ai x|avh^ a ^*j. u^#a| 2 

# a>^° s 8VSB# *H^5!i^, n ^ FCC^I x(~g ^IS^ISJ ACATS(Advisory Committee on Advanced Television 
Serviced SsiSS 8VSB2-I *H§« SSS^K 

&7| SVSBef 2#£l^ -ids^l e^o| 87Hejc||, 'o'# 7|§°s £H=^fo)| 4?H2| ci|0|e-| sfl^ol ^a||3H1 #4=^oll£. 45H2| 
Df|o|E-; a||^o| thymol a^^-c- ^o|cK 

cth=;-A-, g,^^0||Ai D|X|# d|0|E^ 8VSBS ^2=W °KEim# #§H g#o s SMIS ^ 7^o)| c|x|« TVfe 

£ IS §sH°| c|x|fi TVS| 8 VSB $2 t 1 ^ #^££SaH, cH| 0 j ^ |HSo^|xi(R a ndomizer)(1 1 )tr c-)|o|E^ ?Hg^ 

7i| s' r o= «^7|(i2)s ^o[n, Ys7|(i2)-b o||o|<Me 

20aho|S£| n||a|E| -^7|-th ^ t^|o|&| °]Eia|tH(13)S o||o|M °lEUI^(13)fe d|0|EfB gsHS 

^5jo;| 2|«D e!Eia|^*foi 8VSB ^2?|(14)S *^s^, 8VSB ^27|(14)fe elNBiafl ol^-J-e- Ufo|eo)|Ai ai^s £ 
&*^0=: sia|>: ?2SJ!| ^ ^E.|#a|Ai(l5)si #^&CK a^| a£|#^Ai(i5)^. H^a|A; ^|g2| ^|a2j = 

s 7 |Aj2 aaiji, #7| ajs:# ^^sm, 2^5} ^2J7|(i6)fe ^-ys 4!SSoi| n^s aj* # ^oj*^ vsb ej27| 

(17)= S^£}eK ^7 1 VSB EiE7|(17)fc ^I^f VSB i!M S3£sfOJ RF S^7|(18)s «^S^, RF £#7|(18)-b ffl 
5 sj 7|x1c«°ls| 8VSB i!if RF i!M ^$.1*1 * ojqm g§H S$£.^K 

0|OH. ^7| 8VSB Y27|(14)^ £ 20f| £A|£ ^0| 12?H2| #ft*1 -^S7|°h i£|3Cl7F inO|S §tl§ f| 

§H °IE^|BJ£ a»S|(H 5i°0i, Z|2t°| ¥S7|2^ SE|3Ei^ £ 3^ ^=jcK o|oh, S§4 2H|S X 

2 X, £ B|0i R{cK o| ^-cH|A-i x 
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2 ^. = £|HCi(31)o)|AH Y 2 (=Z 2 )S =a|39ScK Sg, Igali ^27|(32)o||*i Y 

2 £r Mffla|:±: ^2^E|X| gfH Y 1 (=X 1 )Si E.%B.\± ^S.&[S\0\ ^a\m Z,Z 0 ?[ §CK aa|2, 47| SSfali =27|( 32 )o| 
ft*N 3U|S Z 

2 Z 1 2 0 ^ 83113 yi °J2|(33)S SJ&jEjO] 82111 4# {±7,±5,±3,±1 }S nHSIScK 

£ 4^ fecial- 8VSBS. ^SHfoi ^4a|fe c||o|e-|# ^£\t>t7\ fl*f Se«°| TVa| 8VSB =^4 4*|a| ?4 S« 

Z.3.M, 47| 8VSB £4 §-x|a| °^£S SlgsjcK s 27 |( 41 )oi|Ai^ RF cHa<°| 4 7|xHc}|°lo S appoj s 7[ oj 
E^|°| s^«( 4 2)a^ a a E ^ 43)s ^g;jSrC|. At 7 | s 7 | §> Eho|°j ^"(42)0)1 Aife 4|zLei = #7| i!*, I'E ^7| £| 
2, 4# EhO|°JlS ^^Shi, -g «E^(43)0||A^ NTSC ?J4 i!If ^|7H*!- * *i|!i g=PI(44)S 47 1 *H 

§Stp|(44)t g#*H^# S°.m|0|EfS| S#go|| shB-£|fc *H£S|RS S^SW fl^ S**P|(45)S 1^12, fl4 
*'S7|(45)o||A-lfc. fl4# ^1^8 VSB ^S7|(46)S «^»cj. 47| 8VSB ^£7|(46)o||A-|£. u|e{u| §W q|o| 

N t|e|E.^lH(47)S S^^Jl, Ej|0|E| C| o| e.-( S| U-l (4 7)011 Arf ^ C||0|B| °\E.\B.\H\9\ «§Jf°a ° I gij D||0|E^ C | oj ^ a | aj y. 

* l|£-|ag ^271(48)^ fca*tH=K y?| a|H-#^s »£7|(48)oiWfc. a| ££-# = £ e||o|6|« aggfoj qj 

0|E^ c||»aa^|x|(49)S t^SH, Q\0\£\ c\V\<ga[o\x\(49)o{\M>E d|0|Et lHgoK>l*ia| ^§^0= d)|o|e^# H|«ttcf. 

0|ttH, y?| 8VSB ^S.y\{46)^r E. 50)| SEA|£I Hf2fS-0|, 127H£| 4*7|7|- c| o| &| a| t=J s at;-EjcH 21c:K 

o|4oiW2|- s-o| siai^ ^S^°h 8 VSB #4 y*|o)|Ai^ s# 4#if 2«isa| gas S^ch o| =%'a|i: 

SI-SW SfS g^oflfe. 4 VSB #£-5|x|^ e.l£|>: °H ^JiS ^7 r SMI a|CH 4* 2)ltt'0| 2 

«H7h E|CH 8VSB7I- SICK tt^W, SfflSl^: ?ti[f EjlfSl ^7|- 2UHS #7 r SW2i CHICHI ^7F4 ^ 7^A|ej. g 

#(Additive White Gaussian Noise ; AWGN) *HHoiW ^2S|-S|-x| gfrg 4VSBCHI &f 1d3fl dsctf 

(Signal to Noise Ratio ; SNR) o|^^ 

Ziem, -^jUsl-Sr 8VSB-& -¥-2S|-5i-x| sfs 4V SBoll ^7 r 4 ^-^ 7^a|o|. ga xHyo)|Ai °f - )C jB 

fl aj^ch ifb| o|^o| 5Jx|e> ej ^A-soll 2«^o| 4&*H^oll^fe- Sb|5^ 4^ 0 | ci moi*\cl i*. =1'E|^ 

E|x|g 8VSB Ei 31^ = 011 °| =J- 2H^o| s ^o\\x-\ y7| a^ 7 |( 4 4)o| ji|o| =. a!) me^H §§ # 

s 0 | 37| ctH^oil Sle-li ^t*f§£S«| Sfe d*c« S§a| o|s^ c ^ »s g=on o)*^ ^jeqi g|u| t>i Tid 

cK 

^ ol^^- c|#2t ^cK 

£ 6-^ 47| §ip|(44)fl yA|| #s ES Ai, 7[5f§ Hr^S£| yiH*fe =|o|H afl H %'E^feed forward 

filter)(61), Sj i^Hal S®# yiH Sfe xt|o|£= a« iiEH(feed back filter)(64), 47| E|o| = SEi(6l)fl ftf^sf E| 

0|H B!j lEi(64)fl Cl5^ 3£p|(62), 47| gAjj 7 | (62 )o| *J S ^ 7 |§^ b|i23M 47| S|0|= a!j 

i]El(64)= = ^aho|4 p§7|(63)S ?4S^K 

0|£^0i ^?-4€! £ 60||A4 2|0|H StflH ^E^61)fe 7^7;^§ H^eo] W^ts a^s^, H|0|H Hlj l ! Ei(64)fe- Si TI^=.o| 

SS, k # yilttcf. nam, 32l7|(62)o||A-i y7| e|o|£= sfl= 1e-1(61)£| *|o|= ^ SE-1(64)fl Et*KN « 

#E^|A| nh §7 |( 63 )- olg^ A|Jr§ 7ia|7f7F& 7W§dS Bfl«|£ SS&Cf. 

3 SJ 47 1 #a|o|4 5hS7|(63)fl #^-&2|o|H aij ™ei(64)s SJ^eIhs, 47| #a|-0|4 ehS7|(63)a| =rS 

H|0|H S!j ^ E ^(64)# 7H*i C|-A| BJ-a7|(62)0||Ai H|0|£= SflH SE-|(61)2| fi^^r Cf«ll5!cK 

oi7|Ai, m 7 | ^a|o[4 eS7|(63)2l 4*fl E^il^s^ flfatt ^7l|7f 2icK s ( 8VSBfe 4VSB0(| H|8« B||«|a| 4=7f 

2uHo|° s Ajeai 5j^o| i^l- mi a|o|2| ?i^o| sj-oW #a|o|£| ehS7|(63)o)|A)o| es o =. s[#o| □!)■?• 3 

cK ttfafAl, e! g*to| s xH^oi|A-i e|o|s. aij a^(64)a| s as 7 r x|ol, y?| #a^l4 eS7|(63)fl & 

g 2.#7| 3°d H|0|= U| §Ei(64)fl g§ #^0| 9iM 4^14) §#H|# 37)| a^A|?|HS ^AJ7|°| 4s- 

o|tiH,4VSBfe 8VSBo|| u|§H EflSsi =r7 r ^io[ 401^ °S ^2^14 e§7|(63)a| &S £^fJf°HS s|o|= ej| ftE^ 
(64)o|| °|Sr si §so| yr^K itfaw, egjai^ «ss^x| 4VSB A|^gj^ a\^ ^-714 7f^A|y §§ 
*Hyo||Ai^ Mia|^ -¥-25fth 8VSB S# x|^@j fic |. ^^ 0 | >gCHx|x|a} gj miHoll 2\Q 2||^0| 4 th *H Wofl^fe = 1 
Eli ^-*2|«l- 8VSB S# Al^ajacl- 4 =-o| ^=t=o^K 



S B Jas 47 1 ah «Ha*M fla!- # «^°| s^s a ^eai ^^o| 4^ sWI-M-b SS'ali 

•^SSI-S^I SfS 4VSB S# B J4j£S Ei|0|El# #4^rfe E|X|^ TVfl ^4 fl|^*j-o)| SicK 
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tfesl ch# #£J^o)|Ai VSB £H £l±o\\ cc^B^ o||o|E-|-f- 8VSB SEfe- 4VSB ° S. ^2 



&7|2|- iffi ^*!# ^Spl e tteo|| cc|# c|x|g TVS| #£i §-x|fe, 4 VSB ?u|»K>f 3 H^S2| °3*=0| 

e *Hyo||Ai^ ^ia|^ &g 4 vsb gj±|°3. c|x|H d)|o|e^ S^sfe f§as 

4}y\ 4VSB ^s7|^ °j<m &w 2u|s # £r naiassfe 5LB|3Ci2r. 2*1 m. # = a|ag=l*l his 

&7| 4VSB Y27|^ 2^ 2U|S# SH^of 4S\m a JS§|-fe a jEisoj ^Ajsj^. ago s sj. C |. 

& ttSo| ccf# c|x|fj TV2| ^i! b|e|h| ^±7|2|. #2|o|£j BS7|s 4 VSB ^27|# ?u|*H* ^>JE! .31 

oiEpf 4 vsb 95 B j4!°jg?f smsi s«i- ^^oii ct^ b 1 E-| h 1 sw-i- £^ 4Biim #sK>i-y e§§ ^« 

b|Elb| 5|*7|^ £aj=cH|A| =£|SCi7|- A|.s.s] g^.of|fe. av E ()^ 2 £l t)|E^l ^S.m o[JL, H^|3C^7^ £jSfSI g^0j| 
fe ^eH4« 42! u|Eiu| a}*« *fe sgss *hcK 

& ttSs| c« ssh_ ag 01 oig = ° ^a|o^S°| #M\°} tiSS #§H g<H«W5l 3do|ch 

o|«K & Si-?|2| Hl-lf^l^ £JA|oj|g *|=£3# *^5foi 

& S-^sl c|*IS 4 VSB ShM-S- 7|§°| 8VSB 3^ ShM^ h|jh^ ct|f HUBl^ ^SSI-SW Sf^ 3# *l|2|SHn. Mi>;x| 

=■ §H^C|-. 0|0)| CHgSfe A|>;ajE §|£|i =2Sl-5fA-| o}^. X-1|o|Sf21 UfDjX|^ fojs^. 

o\m-ti#*[7\ mt} # SfSoJI ^l^iS TVS| £ 7o|| £A|c|oi sicK £7§a°J, 7|-ES| £ 1 °| c|x|S 

TV2-I #-ai &*|o)|Aj 4 VSB ¥*?|(75)^ E3 SiiM2| S« l 0| -y^ *Hyo)|Ai^- 4 VSB ^S7|(75)2| tj^sp o| £' 

CH|^ 8VSB ¥±7|(74)S| #S^# ^1«^0= ■HE.|#a!Ai(77).£ S&I# 5! I'M(76)7F Ci ^n|gcK 

S. 8S ^7 1 4 VSB ¥-^|(75)£| £M| =s£2| ft -^A|o^|sAi, Ha|MCi( preC oder)2|- (mapper) S ^ScK =, 2 = 1 

s°i em x 

2 x^ x 2 ^ H£|s[:^o^|A^ y 2 (=z 2 )s =a|a@sj * ojui s x 1 (=Y 1 =z 1 )e uhs °J2ls sj«<a^. 4^1 4.aitt 4! 

2 Z 1 *4ell^ ^JM {±3,±1}S oHS*K)^ fi£|#^l^(76)S SMeL^K 0i7|AH, iE|sci^ -yed^S #0|7| ^|§HAi A^a 

04?|Ai, ^7| 4 VSB ^*7|(75)^ □^*^7^A|^ 12?H2| #«J& =£|aci7f ic.o|^ &>4g o| §H oje|a|tHs S&s|o| 2icK 
£ 9fe # 7 | 4VSB ^S7|(75)2| 4 Al| «S£2J ch# ^A|cH|SAi, Ha|3Ci7F-a&f£|Jl °Jii|°} Sit S^Olck m, 2U|=S| 

2 X,^ td|a 42 fl^ a:s dj^s g^s|o{ 4311] {±3,±1}S oHgacf. 

2. 10&£ tfSotl TV2| =^i! S-x|°| |a £S Ai, 7|^°| £ 42| I^I^IS TV2| =^4J &*|o)|AH 4 VSB ^* 

7|(87)2| #-iJ^0||A-1 £j£S|^ VSB S = 0<| cc|a| 8VSB ^27|(86) SEt 4VSB «27|(87)H.| C||0|EH C|=l 

E^|bH89)S #^S|^ SE|#a)Ai(88)7| Ci ^H|gcK 0^7|Ai, M 7 | VSB H = Ajsfe fiS #7| aJs°| ±Qs\0\ #-tJs| 
tK 

S 11&^7| 4 VSB ^27|(87)£| ^A|| »^£SAH, b|E^b| ^27|(92)2U3I1 #SrO|^| ©S7|(93)s ^sjfed|, £} 1 

El(83)7f #s|sW af#ai|fe #a|o|Aj nh§7|(93)oi|AH 4^11 #£Fo|-y ©S# sfcK o|ttn, s 8^1 &o| =£|sci7|- A|#e! 

S^-0i|-b 42)1^ #B|0|AJ * Ha|HCiol| CH§Sfe S>iM Sl-2, H 9S| ^0| HB|HCi7| ^sfcsj §^oJ|-fe 4^1 

1 #a r o|^ eSE> »t^. 0i7|Ai, M7| a a El ( 83 )- jffly gs}7|(84) SE.KHI 2it S fflE-](83)S ^§2| g°|# ^|sH E 
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m ^^{83)7[ #S|fJ- ^S?l(92)o||Ai a[Eiu| Sfecfl, #7| U | E ^| ^27|(92)fe £ 82f &o| = 

o|ufl, ^e||4=7|- 22J tJ|Mti| ^27|°| e| E |a cfo|o|a|iS £ 122f ^ ^EH *io|o|| ccJB £JM 2u|M x 2 X, 



t/t+1 




A{0/0) 


-4(01)0(00)4(01) 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(1 1) 0(10) 4(11) 



£1S, 4H=r7M£l ^S7|°| sgai^ cho|cHzias 5E. 13^ i2 -y e H £0|0!| cc^ Ajggj 2 |. 2«|S X 2 X, 

°| o^|°| = 2o)| L-jEmisjcf. 



\ t+1 \t 

\ 



-3 -1 +1 
+3 



-3 -1 +1 +3 



0(00) 2(10) 4(01) 6(11) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



&?\ E. 13^| Q H^uJii 



^E1(83)H| D||SE| Doil xi^sj ^J#2,to|Jl, s 2^1 IS 2.12) &0|cL 



o|^oi|Ai^ i>o| g g=Jo\\ ccj# c|x|D TV2I S*|o|| a|*fH, B Jl^Ho)| °|*i2|Ro| Ai*h *nyo)|A4fe 

•¥-SSh 4*2.** «W 8>#°S^, 8VSBfic|- aJs°| angl^-g- 4VSB£j 47KS S^AI^A] xfl w #*p|a| 2|0|H S!j « 

em°i as #^chi a|*i d* cji ss«iai a**isfe aa^i- aicK s*i ^goi as £A|xi^om &01 as tf 

S| A|S|§ °H g«?0| -fejSJ. x|Q*o||A-i°| C | X |g VSB b^o|| *j f^Cf. 



Hlel^ 8S#^nfcH(vSB) B£ B J A -!2g t|A|g d|o|E^« Ei^o|°| #aj sjoJ*!, 

4VSB ^Hlo'rO^ gH a| °Jli=0| s. xHyo||Aife. Sfali &S 4 VSB U J5 u Ji|£i cj|0| 

N# 3#sfe 51 ^§°s i^l All E|H0|a| ^aj &*|. 
aH| 1 tholl 9iO\M, 4VSB^S7|^ 

ojg^ ajm 2 b|e g n £ | HSH ) X | ovg H|Ea(. a^| H.a| a cio||Ai salsgs! b|s§ °ib^ g>oh 4sll! SSs^ 1 

i^S ^slfe ed# ^§°E E|«0|a| #AJ 

Ail 1 s^oll 2iOlA-i, At 7 | 4VSB Y*7|fe 

oj^ Aja 2«|H# S|^g>Of 4Sfl! Aj gS °y^8^ D JE1S ^AH£|^. £ # Sfe C|X|g E|M0|°| #AJ ^*|. 
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<2!&|o||:i>u|(NTSC) ^af § !'eM# 8£Mf^nfc||(VSB) ^2 » 0 ^££ 4=-£J€! c-l^tS d|o|B-f* £ 

agiisit c|x|S E|So|°) =^aj ^x|o|| slow, 

^s.7|2h £a}o|g g-§7|s ^<y=i 4VSB ^ti|s(.a| 4=a]£J D||o|epMVSB § ^b]s.\ 

*fl 4 twi slow, av 7 | u\e.-\u\ ^s.y\^ 

*ll 4 SWI Slow. Ap| ^a^o|^! 
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